Metabolic remodeling during H9c2 myoblast differentiation: relevance for in vitro toxicity studies.
H9c2 cells, derived from the ventricular part of an E13 BDIX rat heart, possess a proliferative and relatively undifferentiated phenotype but can be readily directed to differentiate under reduced serum conditions originating cells presenting muscle features. Skeletal or cardiac phenotypes can be originated depending on whether or not serum reduction is accompanied by a daily treatment with all-trans-retinoic acid. In the present study, we aimed to characterize and compare the metabolic profile of H9c2 cells at various differentiation states, correlating the differences between different populations with muscle-specific development. We determined that H9c2 myoblasts remodel their metabolism upon differentiation, with undifferentiated cells more reliant on glycolysis, as demonstrated by higher lactate production rates. Differentiated cells adopted a more oxidative metabolism with better coupling between the glycolytic and oxidative pathways, which is indicative of a metabolic evolvement toward a higher energetic efficiency state. Our findings emphasize the metabolic differences between differentiated and undifferentiated H9c2 cells and raise caution on how to adequately select the H9c2 differentiation state that will act as the better model for the design of experimental studies.